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Abstract 
Recognizing the increasingly diverse career options for high school students and growing competition for entrance into medical 
and allied health science programs, the Division of Teaching Laboratories (DTL) in the Faculty of Medicine at the University of 
Toronto has developed a unique program which provides high school students with unparalleled access, experience, and foretaste 
of medicine, research, allied health professional programs and university life.  One of the main goals is to enrich and empower 
high school students with choices when learning and deciding on a host of available career options.  The program uses a module-
based approach where each one-week long module introduces one of the four major medical disciplines (physiology, molecular 
biology and forensics, pharmacology and toxicology, and microbiology).  Each module provides exceptional access to the 
medical faculty and research facilities in order to allow participants to experience what it is like to be a student at Canada’s 
premier university.  MED YSP has a maximum capacity of 400 students and the past few years have seen students represented 
from 31 different countries.  Participating students who come from around the world leave the program with a renewed sense of  
focus, enthusiasm, and self-determination, to successfully pursue their dreams and goals in health sciences. 
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1. Introduction 
The twenty-first century provides an array of career opportunities for high school students and it is important that 
they make educated and intelligent career choices.  For example, in addition to the traditional careers in health 
sciences many new fields of study have sprung up over the last few decades such as genomics, stem cells, 
metagenomics, proteomics, and bioinformatics.  The National Science Education Standards (1996) document 
prepared by the U.S. government identifies the importance of scientific literacy to youth in today’s world.  
Consequently, the high school science curriculum is regularly updated with scientific advances, however, rarely is 
this reflected in laboratories or the types of experiments.  One such example of a cost prohibitive experiment which 
is impractical for high school experimentation is the polymerase chain reaction (PCR) (Moore, 2003).  Exposure to 
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actual laboratory spaces and experiments as well as the academic research environment surrounding allied health 
careers is quite limited at the secondary school level. 
High school students are at a point in their lives where they can start taking real action steps towards their future 
careers (Sabelli, 2006).  There are only a few programs for high school students within Canada that specifically 
breadth and robustness, and which are centered around allied health and medical research.  An academic research 
environment drives advances and progress in the health sector and a lack of access to this type of environment 
hinders options for high school students.  The Faculty 
University of Toronto (UofT) endeavors to go beyond the scope of delivering science concepts and aims at 
enlightening students and providing opportunities for high school students to realize their potential.  There are many 
programs that target students based on gender, ethnic, or socioeconomic criteria and in very specific science 
disciplines, for example increasing the proportion of women in engineering (Seymour, 1995), in contrast the MED 
YSP program was designed to have representation from all corners of society.  To-date, few programs provide 
students with the breadth and depth of core basic sciences in an experiential setting.  In this respect the MED YSP is 
unique and well positioned to reach out to students. 
2. Program 
2.1. Overview 
The MED YSP is open to local, national and international high school students who have a keen interest in 
science.  A module based approach was designed by the Division of Teaching Laboratories (DTL) at the Faculty of 
Medicine, 
evening/weekend social activities.  Each module is one week long and introduces a major medical discipline in 
physiology, molecular biology and forensic science, pharmacology and toxicology, and microbiology.  Each module 
was designed, developed and overseen by a faculty member with expertise in their respective field.  The faculty 
member ensured that the content of the respective modules remained both impactful and understandable to high 
school students and that the MED YSP mandate was achieved through a choice of lectures, hands-on laboratories 
and various a -
secondary education through the following goals: 
 
 Expose students through hands-on experimentation to current and relevant science fundamentals in a 
modern laboratory environment. 
 Foster a learning environment between high school students, faculty, allied health professionals and 
undergraduates. 
 Explore the vast array of career opportunities in the health sciences field. 
 Provide a self-funded means to reach out to minorities from low socioeconomic backgrounds. 
 Become a potential pipeline program to increase minority representation at post-secondary institutions. 
2.2. Modules 
Each module is composed of seven core components that together provide a rich learning environment, as 
outlined in Table 1.  The academic component lasts 8 hours each day from 9 am to 5 pm and centers on the core 
components, while the evening consists of social activities.  Laboratory experiments are inquiry-based and consist of 
40-50% of the time spent during the academic component.  In addition, all modules carry the underlying theme of 
the importance of medical research and introduce students to the interconnectivity and collaboration that occurs 
between medical disciplines.  
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Table 1: Core components of program. 
 
Core Component Objective 
Lectures To expose the field of academia and research through active and current research work done by 
faculty members 
Hands-on laboratories To teach practical skills and critical thinking in order to carry out and solve problems as well as 
provide a tangible portrayal of career options 
Panels & Discussions To bridge undergraduate students experiences with high school students and foster relationships 
Student Presentations Promote research, communication, and team work skills 
University Admission Inform students on how to successfully prepare for post-secondary education 
Career Speakers Expose students to diverse health science careers 
Instructors Provide guidance and mentorship (Instructors are undergraduates from diverse backgrounds 
ranging from neuroscience, microbiology, to forensics) 
3. Methods and Results 
3.1. Participants 
The student enrolment from 2008 to 2010 can be seen in Table 2.  Students originate from very diverse ethnic, 
cultural and socioeconomic backgrounds and are generally interested in science or express a curiosity to learn about 
it.  To ensure participation of students with a low socioeconomic status, the program offers scholarships in 
partnership with various school boards and organizations.  The application process was simple in design and 
collected basic demographics data. 
3.2. Surveys 
This program used questionnaires designed to quantitatively assess the academic content and delivery and to 
obtain qualitative general feedback on the seven core components of the program; guest lecturers, hands-on 
laboratory experiments, panel discussions, student presentations, career presenters, university admission and 
instructors.  The questionnaires were anonymous and intended to be used internally to further enhance the program.  
Quantitative questions were asked using the Likert 5-point scale, while qualitative questions were open ended 
feedback requests. 
4. Discussion 
4.1. Questionnaire design 
The original objective of the questionnaires was developed for internal efficacy monitoring and to gather 
information on the impact of the seven core components.  This information is continually used to improve and 
recalibrate the core components to enhance student experiences.  The original intention of the 
designed for an academic inquiry, thus the collected data is limited but does provide a window into the effectiveness 
of the program, which requires further investigation.  The data obtained from the questionnaires is discussed below. 
4.2. Student Demographics 
The application process was simple in design and collected basic contact information which yielded gender, age 
and country of origin data.  Given the data in Table 2 along with our observations, we report that the student 
population resembles that of a mini-global community with local, national and international (from 31 countries) 
students represented.  Enrolment has increased from 75% capacity in 2008 to 107% capacity in 2010, with minimal 
advertising during year 2009 and 2010.  Perhaps the social media advertisement from contented participants 
primarily contributed to this significant increase in enrolment.  Female students were slightly better represented than 
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their male counterparts.  Although racial status and entry path information were not collected from 2008 to 2010, the 
program aims to collect information that will help provide a clearer picture of population demographics.  Our overall 
experience suggests that students benefit from the diverse student population by learning how to work together, and 
are enriched by other cultures, to ultimately go on to form friendships spanning national and international borders. 
 
Table 2: Summary of student participants from 2008 to 2010. 
 
Year Student Enrolment for all 4 weeks (unique student*) 
% 
Domestic 
% 
Foreign 
# of different 
countries 
represented 
GENDER (%) 
Female Male 
2008 252 (165) 86 14 9 56 44 
2009 414 (195) 71 28 14 62 38 
2010 426 (224) 75 25 17 60 40 
* Unique student refers to the number of students who enrolled in one or more modules. 
4.3. Module design 
America's lab report: investigations in high school science describes seven goals for an effective laboratory 
experience, such as developing practical skills, teamwork abilities or understanding the complexity or ambiguity of 
empirical work (Singer & Hilton, 2005).  At least 40-50% of the academic content of the program is hands-on and 
six of the seven goals are incorporated in the program.  Even without academic educational research during program 
development, the involvement of university faculty in the program has created a robust curriculum and bust the 
myths about inaccessibility of university professors and the impact they have through their interaction with high 
school students.  In addition to this academic environment, students enjoy living in university residence with their 
peers from around the world, thus giving them a foresight of what they will encounter in the next 3 to 5 years of 
university life.  We believe that the seven core components of the program bridge and delineate a path of the many 
steps and boundless opportunities that exist when pursuing a career in science and more specifically in an allied 
health profession. 
4.4. Impact on students 
Any exposure to an unknown demystifies it, and thus exposure to a university laboratory setting provides a level 
of tangible foresight of careers that students can perform in the near future.  The UofT has a strong research 
environment that is promoted throughout the program, and thus enables students to understand the broader sense of 
what it means to do research in the medical field.  The future generation of students may be working in careers that 
-secondary education will help them adapt to the ever 
changing allied health careers.  Furthermore, the seven core components provide a well rounded understanding of 
academics, university life, social integration and career planning, in order to give students the foresight into 
achieving their career goals. 
Many of the hands-on experiments done at the MED YSP are rarely available to typical high school students; 
Figures 1 and 2 highlight the diversity of the experiments.  The feedback provided from students has been 
overwhelmingly positive and a sample of data shows that they have a significant impact.  For example, evaluation of 
experiments for the Molecular Biology & CSI module from 2010 (Figure 1) shows an overwhelming positive 
response to how challenging and informative each of the seven labs were.  A student (2009) from the Pharmacology 
& Toxicology module, a topic rarely covered in high school science, wrote I liked the genotyping of SNPs in the 
.  This 
comment shows that students are interested by more specialized topics.  We also found that in certain cases the 
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material presented was too advanced for some students as can be seen in the following comment from the same 
module [-ing] .  
Given that students join the program from around the world, there is bound to be a variation in their science 
background.  Similar positive and negative comments encourage us on the success of the program and on studying 
the impact it has on the students.  Furthermore, seminars and talks from health science professionals such as doctors, 
nurses, speech and language pathologists, occupational and physical therapists, pharmacists, give students an 
opportunity to interact with these professionals. 
We acknowledge that the original purpose of the data was used to improve the program efficacy and internal 
operations; the data strongly encourages further research into assessing student outcomes into allied health careers.  
In view of this discovery, the program team is looking at designing a comprehensive system that would provide 
support and tracking of students who participated in the program as well as conduct thorough studies into student 
outcomes. 
 
 
 
Figure 1. Sample student feedback of laboratory experiments for molecular biology and forensics module from 2010. 
 
  
Clinical hearing lab test in physiology module. Transmission of organisms via hands in the microbiology module. 
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Figure 2. Examples of hands-on labs. 
5. Conclusion 
It is concluded from the past 4 years that a program such as MED YSP, which provides high school students a 
holistic in vivo exposure, with experimentation and deductive reasoning, not only stimulates them but also motivates 
them to explore their own potential in the light of the myriad of fulfilling career opportunities in medicine, allied 
health sciences professions and medical research.  Furthermore, through their interaction with their peers from 
around the world and world renowned scientists, clinicians, health care workers, undergraduates and graduate 
students, and professors, their lives have been changed forever.  It is our hope that we have not merely filled their 
pail but have lighted a fire in them to live to their full potential and become a useful citizen and in the process have a 
fulfilling professional career. 
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